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Abstract. Due to its particular composition, honey has the ability of inhibiting and even 
destroying microorganisms. However, certain types of micro-organisms persist in honey, usually in 
latent condition, and some species of yeasts, due to their pronounced osmophilic trait, can multiply 
and cause fermentation of the product, making him unfit for human consumption. Research has been 
conducted in 2007 and 2008, being prelevated and examined a total number of 552 samples from 5 
sorts (locust tree honey, linden tree honey, sunflower honey, rape honey and polifloral honey). 
Laboratory analyses have endorsed the determination of the total number of yeasts and moulds, using 
the colonies counting technique (CFU/g). It was found that the examined honey samples had a 
minimal contamination, in several ones being detected the presence of pathogenic conditioned bacteria 
or pathogenic bacteria, and some others presented an yeasts and moulds level higher than 100 CFU/g, 
the sorts with the highest number of fungi being the sunflower honey and the rape honey.  
 




Honey, in comparison with other food products, does not represent a favorable 
substratum for the survival and multiplication of microorganisms, due to its particular 
composition, honey being able to inhibit and destroy them. This is why the microbiological 
examination of honey has not been a preoccupation of the specialists.  
The capacity of honey to inhibit or even destroy the microorganisms is due to an 
ensemble of factors from which the main ones are: the high content in sugar and the very 
small amount of free water, this determining dehydration, corrugation and the death of the 
microbial cells; the acidity (pH ≤ 4,5); the oxidation system of honey glucose, which 
determines the presence of hydrogen peroxide, a toxic product for microorganisms, know 
since long time ago, before its identification under the name of “inhibin”; the small protein 
content and the high C/N ratio of honey; the lack of oxygen, the atmospheric oxygen not 
being able to penetrate the honey due to its viscosity (the main part of the contaminant 
microorganisms need oxygen to develop); the presence of some chemical substances and 
unfavorable enzymes for microorganisms development (pinocembrin, lysozyme, phenolic 
acids, terpenes, benzyl-alcohols, different volatile substances); the unfavorable electric load 
created by the reductive saccharides in honey which inhibit the mould and aerobic bacteria 
multiplication.  
Nevertheless, some rare types of microorganisms persist in honey, usually in a latent 
condition, and some species of yeasts can multiply and modify the products, making it 
improper for human consumption. This determines the manufacturers and specialists to be 
increasingly interested in the microbiological quality of honey and to impose its 
microbiological examination before merchandising.  
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The contamination of honey with microorganisms takes place in the beehive, through 
bees, during prelevation and deposition of the nectar, as well as after prelevation and primary 
processing of honey. The contamination during prelevation and primary processing of honey 
has the main sanitary and hygienic importance, because it includes frequently also pathogenic 
microorganisms or potentially pathogenic ones, originating from the individuals which 
perform these operations. It is determined by the non-hygienic work conditions and the non-
adequate microbiological quality of the used water. Moreover, the non-adequate 
microbiological quality of the water used by the bees can contribute also to the contamination 
during prelevation and deposition of the nectar in the honeycombs. According to the latest 
data, primary and industrial processing can increase or decrease the total number of 
microorganisms in honey.  
 
MATHERIALS AND METHOD 
 
There have been prelevated honey samples from different merchandising points, 
situated in the metropolitan area of Bucharest (center and periphery), with the main objective 
of comprising different types of sorts, produced by several economic agents and 
merchandised in different profile units. For this, there were chosen 5 sorts of honey: locust 
tree honey, linden tree honey, sunflower honey, rape honey and polifloral honey.  
The samples were introduced in sterile jars and were transported in optimal 
temperature conditions. The sample processing was performed in the food microbiology 
laboratory, according to the microbiological guidelines STAS and standardized methods ISO 
[10,11].  
The study ran for 1 year (2007-2008), being analyzed a total number of 552 samples 
(125 samples of linden tree honey, 114 samples of locust tree honey, 96 samples of sunflower 
honey, 89 samples of rape honey and 128 samples of polifloral honey).  
In order to determine the total number of mesophilic and aerobic germs, there have 
been obtained decimal dilutions in peptonated water, from each dilution a 1 cm3 volume was 
distributed with sterile droppers in 2 Petri plates. In each plate it was poured melted agar, this 
being afterwards cooled at 40-45oC, homogenized and incubated for 24 hours at 37oC. It was 
determined the average number of colonies/g of product [1, 3, 11]. 
In order to determine the probable number of coliform bacteria, there were obtained 
decimal dilution, from each dilution a quantity of 1 ml being distributed in 3 test tubes 
containing BBLV culture medium (lactose-biliar salts-brilliant green broth), with Durham 
tube. The incubation took place at 37oC, for 20-24 hours. The interpretation was performed 
after the gas production and the average accounting in 3 ciphers (considering the points 
received by each of the 3 test tubes, with BBLV medium), the average being interpreted 
according to the Mac Grady table. In parallel, there was used also the total number of 
coliform bacteria colonies, through colonies counting (ISO 4832). From the decimal dilutions, 
using sterile droppers, a 1 ml amount was distributed in each 2 Petri plates. In each plate, 
there was poured VRBL medium (agar with lactose, biliar salts, violet crystal dyeing 
substance and indicator solution), melted and cooled at 45oC. The plates prepared are 
incubated at 35o C for 24 hours. After the incubation, the colonies with red-violet color are 
counted and it is obtained the average number, using the formula: N = Σ c / (n1 + 0,1 n2) d [Σ 
c represent the sum of counted colonies; n1 is the number of jars from the first dilution, used 
for counting; n2 represents the number of jars used for counting at the second dilution; d is the 
dilution rate, correspondent to the first used dilution] [1, 3, 11].  
 275 
The determination of pathogenic staphylococci number was performed through a 
similar technique to the one used to determine the total number of mesophilic and aerobic 
germs, using as a solid medium, Chapman agar or Baird Parker agar [3, 9].  
The determination of sulphite reductive bacteria number was performed on sodium 
sulphite and iron citrate medium, melted and cooled at 45oC, in which it was inoculated a 1 ml 
quantity from decimal dilutions. It was incubated in anaerobiosis, at 37oC, for 24-48 hours, 
afterwards being performed the counting of black colored colonies [1, 3, 11].  
In order to determine the pathogenic or conditioned pathogenic species, there were 
used the ISO standardized methods: for the identification of Salmonella genus bacteria – SR 
ISO 6597, for the identification of plasmic-coagulase positive staphylococci – STAS ISO 
6888, for the identification of Proteus spp. bacteria – SR 2356/1; for the identification of 
Escherichia coli – STAS ISO 4832; to determine the probable number of E. coli – SR ISO 
7251; for the identification of Bacillus cereus – SR ISO 7932, for determining the mould 
number – STAS 12965-91, to determine the yeast number – STAS 12964-91, etc [1, 11].  
All the isolated bacterial strains, subjected to presumptive identification as belonging 
to some pathogenic and conditioned pathogenic groups were biochemical tested for the 
confirmation diagnosis, the obtained scientifically data being veracious.  
 
RESULTS AND DISCUSSIONS 
 
The results obtained after performing the bacteriologic analysis of each prelevated 
and prepared sample, were statistically processed, for each type of product being obtained 
average data.  
The microbiological analysis, performed for the evaluation and the total number of 
coliform bacteria, Escherichia coli and coagulase-positive staphylococci demonstrated that a 
series of samples presented such germs. The microbiological analysis in order to evaluate the 
number of sulphite reductive bacteria and Bacillus cereus demonstrated the presence of these 
bacterial species in the studied samples; although these don’t represent an absolute danger for 
the consumers security, a series of biochemical processes can be generated, leading to 
fermentation and denaturation of the products. The number of analyzed samples is presented 
in Table no. 1, analyzing statistically the variations for the number of analyzed samples of 
each sort of honey.  
Table no. 1 
The microbiological analysis results of honey samples 
 
Investigated bacteriological parameter 
Coliform 
bacteria E. coli 
Coagulase-positive 














honey 12 9,68 4 3,22 15 12,09 4 3,23 1 0,81 
Locust tree 
honey 17 14,78 7 6,09 21 18,26 2 1,74 5 4,35 
Sunflower 
honey 5 5,10 1 1,02 5 5,10 2 2,04 - - 
Rape honey 4 4,59 - - 2 2,29 1 1,15 2 2,29 
Polifloral 
honey 28 17,83 11 7,01 22 14,01 4 2,55 10 6,37 
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The statistical analysis of the obtained results allowed the conclusion that all sorts of 
honey presented a certain number of non-adequate samples. 
From the total number of analyzed samples, there were not isolated Salmonella genus 
bacteria. On the other side, there were isolated several bacteria from: Proteus spp, Clostridium 
spp, and there were samples with an yeasts and moulds load higher than 100. In addition, in 
some of the honey sorts there were present several species of moulds which either produce 
toxic compounds (Aspergillus spp.), or degrade the biochemical structure of proteins and 
lipids, modifying the organoleptic indicators (Mucor spp.). The number of positive samples 
and the determined percentage from the total number of analyzed samples for each sort are 
comprised table no. 2.  
Table no. 2 
The microbiological analysis results of honey samples 
 
Investigated iological parameter 










% No. of 
samples % 
Linden tree 
honey - - 2 1,61 2 1,61 - - - - 
Locust tree 
honey 1 0,64 2 1,27 4 2,55 1 0,64 - - 
Sunflower 
honey 2 2,56 4 5,13 - - 4 5,13 7 8,97 
Rape honey 1 1,79 1 1,79 4 7,15 2 3,57 - - 
Polifloral 
honey 4 3,57 2 1,79 2 1,79 2 1,79 1 0,89 
* total number of yeasts and moulds 
 
Considering the results obtained after the bacteriological analysis performed in this 
study, it has been demonstrated that a series of products are contaminated either during 
transportation, or directly through merchandising, due to the storage in non-adequate 
conditions or maintaining at non-adequate values of temperature for the specific type of 




1. All analyzed sort types presented also non-adequate samples form microbiological 
point of view. There are 3 special sorts to point out: linden tree honey, polifloral honey 
and rape honey, with the highest number of non-adequate samples, mostly considering 
the analyzed microbiological parameters.  
2. Following the microbiological analysis, none of the products had Salmonella 
contaminated samples.  
3. The microbiological examination for identification of Proteus spp. bacteria revealed 
the presence of these bacteria in 8 samples, 4 of which belonged to a single type of 
product (polifloral honey).  
4. Clostridium perfringens was identified in 16 samples (2,88 % from the total number 
of examined samples), the highest number of positive samples was reported in the case 
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